[Comparative study of in vitro hematopoietic supportive capability of human mesenchymal stem cells derived from bone marrow and umbilical cord].
The present study was aimed to isolate and identify human mesenchymal stem cells from adult bone marrow (BM-MSC) and umbilical cord (UC-MSC), and to compare their ability to support in vitro long-term hematopoiesis. MSC from bone marrow and umbilical cord were isolated by using density gradient centrifugation or enzyme digestion. MSC were further purified by adherent culture. Immunophenotype, adipogenic and osteogenic differentiation potential of BM-MSC and UC-MSC were detected. The hematopoietic supporting capacity of BM-MSC and UC-MSC was assessed by LTC-IC assay. Nonadherent cells in each group were collected for phenotypic analysis at 3, 5 and 7th week of culture. The results showed that BM-MSC and UC-MSC in culture shared a similar spindle-shaped morphology and adhered to the tissue culture substrate. They were both positive for CD90, CD105, CD73, CD29, CD54, CD166, HLA-ABC, and negative for HLA-DR, CD34 and CD45. BM-MSC and UC-MSC could differentiate into adipocytes or osteoblasts confirmed by oil red O staining and von Kossa staining, separately. LTC-IC assay showed that at 5th week of culture, the difference of the CFC yields between UC-MSC group and BM-MSC group was not statistically significant (p>0.05). At 6, 7, 9th week of culture, the CFC yields in the UC-MSC group were lower than those of BM-MSC (p<0.05). The phenotypic analysis of nonadherent cells at 3, 5, 7th week of culture indicated that along with prolongation of time, the percentages of CD34+ cells and CD117+ cells in each group decreased markedly, and the percentages of CD33+ cells, CD13+ cells and CD11b+ cells increased gradually. It is concluded that MSC from human adult bone marrow and umbilical cord can be successfully isolated and identified. UC-MSC are able to support long-term hematopoiesis in vitro, but its hematopoietic supportive capacity is weaker than those of BM-MSC.